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REMARKS 

C,ai^.-20».P™^i»S>.*^app«oa«on. CUUns . .2 h»v. been b, *e 

present amendment. 

tafcsponsciom j to! 'fua layer 230" are ihe same. On pase 

^«.ed Ihac a,e .peeincatie. a,«l drawee obiecdo., be ™*d,aw„. 
mounted oa the chip carrier, a heat sink having a firs surt 

coplanar with side edges of the cncapsulant. 

Applicants' invention is exemplified by the following copy of FIO. 201). 

FIG. 2(H) . 



231 



-24 



, • rir Mil the hea. sink 2J taeWes a first surfaee attached to the ehip ami 

adhesion between the heat sink 23 and eneapsulant 24. 
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The above-described semiconductor package can yield significant benefits. Because tlie 
molding compound does not readily adhere to the interface layer, after molding (a$ shown in 
FiG. 2ai)), the remaining molding compound 240A can be easily removed without requiring a 
subsequent deflash process and without damaging the bonding between the heat sink and the 
encapsulant (sec page 9, first paragraph). Accordingly, resin flash can be prevented, and the 
heat-dissipating elTTiciency of the semiconductor package is assured. Moreover, by providing an 
interface layer, a plurality of heat sinks can be integrated as a heat sink module plate, mounted in 
a batch-type manner, and then singulated to form individiud packages, because the interlace 
layer of the Applicants' invention permits multiple packages to be formed without the problem of 
resin flash. 

Claims 1-20 were rejected under 35 USC 112, second paragraph, as being indefinite 
because of the language "while adliesion between the interface layer and a molding compound 
being smaller than that between the first surface of the heat sink and the molding compound." 
Claims 1 and 1 2 have been amended to delete such language, and now clearly recite the interface 
layer as a separate element of the Applicants' claimed invention. It is respectfiilly requested that 
the rejection under 35 USC U 2 be withdrawn. 

Claims 1, 2, 4, 6, 9, and 10 were rejected under 35 USC 102(c) as being anticipated by 
U.S. Patent 6,288,900 to Johnson et al (hereinafter "Johnson"). Claims 3 and 1 1 were rejected 
under 35 USC 103(a) as being unpatentable over Johnson in view of U.S. Patent 6,323,065 to 
Karnezos. Claim 5 was rejected under 35 USC 103(a) as being unpatentable over Johnson in 
view of U.S, Patent 6,127,724 to DiStefano, Claims 7 and 8 were rejected under 35 USC 103(a) 
as being unpatentable over Johnson in view of U.S. Patent 6>198,171 to Huang et al. Claims 12, 
13, 15, 16, 19, and 20 were rejected under 35 USC 103(a) as being unpatentable over Johnson in 
view of U.S. Patent 6,236,568 to Lai et al. Claims 14 was rejected under 35 USC 103(a) as 
being unpatentable over Johnson in view of Lai et al., and fiirther in view of Kamezos. Claims 
17 and 1 8 were rejected under 35 USC 103(a) as being unpatentable over Johnson in view of Lai 
et al., and fijrther in view of Huang et al. These rejections are respcctfijUy traversed. 
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""^ ' ° „, tending, M ax» i3 n» » ""^"^ 

proviaiss smalte adhesion beMten lh« inlertace layc 
bcwccn *c teat sink and *e molding compound. 

Wo„oof*.o,h«ci«d.fe«nccs.aid.«-oneorincomHnadon«it3ohnson,«^^ 

sink and the molding compound. 

„.Wiovcdd,oa^U.a«onisinco™«donfo,i.n.»iia.ai>ow.n^»«*-«-^ 
e„„,csdy.o,i=i«d. fW COPY RECEWtD 

. • J /IPB 30 2002 

RespectRilly submitted, m 
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IN THE SPECIFICATION 

V. h»a, si* 23 ta. a te, .^.ce 230. . s»c.nd surf^ 23. opp,>sing .h. fl-s. ^.fe 
:ll„dL^23ns.o«e.».*ago....,c,233,W^».V.*.-^ 

ri,.d,o«.iMcUvcs»<^2..o(.hechip2,.h«ughaa,™*co„d«..v..dhes.w^^^^ 
,rXh«..».«.cdb,,h.[chip2.]*2.»bod.««.y— cd»^ 

I'2tL..L>h.<....»race230.h»«fb».d.d»*ee„c.p^.24.«*."-'^ 

:l3rr«.c.o.dlay»233co»,edo„>h.s.conds.*.23.ot*ch«..n.23- 

^^„.b.ouLcofO>ecnc.p™.a..24.m.is,d.o»capsuUn.24«IUag.pb.™«n*^ 

r: ,:r230o^h»h^.n.23sM««vpp«su,f.«20«of 2. ^ 
:;!L-23ca»bc„a,i».z«d»a,.oe<r.««v.,yi.p«vemehe..-d.sip™n8« 

On page 9. « paragraph, tl» paragraph haa b«n amended aa Mows: 

Reforing finahy u, FIG. 2(11), *= sh,gu.a,cd scmi-ftl»lca.ad packaga 2A is he«=d for 
,,orra„ai„cd,r^.no,ding,osin240AonU,ego.d.ayor233„hcdo.an^.^fto^^^ 

1 iayar 233 due «. diff«noa in .h«ma. exp»^o„ coaflicien. baiw^n 0,a « d,„g .vs. 

rdrLl:g0.ocn":.sn.an.24a„dd,o,o.d,ayer233.,Usra,niredfor.^^ 

Luol.odin«.=ondi«onofnode.a.ina,i„nocc«d„gb=»=cnd.«l.aycr]ssta230ot 

lhaheaUiA23and1hc«.capsula«.24. ll,isal.omtelramainad]ffin4inin6.r>el*nE.^s,n 
p : :0A>obacasUyrcn»vodf,o«*ago,d.aya.233wi«.ou,da™,ng.hah^^^^^^^^^^^ 
^I!:lil^o.haenca,,n.an.24.Panhor,sh««,a««i^-.^.n..-24^^ 
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canbeco..pletelyremovcdl«>«thegoldlayer233.asubscquc^^ 

necessary, which not only reduces the molding cost but also assures quality of iho fabricated 

semiconductor package 2 (as shown in FIG. 1). 

IN THE CLAIMS 

Claims 1 and 12 have been amended as follows: 

1. (Amended) A semiconductor package with aheat sink, comprising: 
a chip carrier; 

at least one chip mounted on the chip carrier and electrically connected to the ch.p 

carrier; ^ . , 

a heat sink having a Hrst surface, a second surface opposing the first surface, and a 
plurality of side surfaces interconnecting the first surface and the second surface, wherein the 
fu-st surface onhehMlink 

carrier ..d the heat sink[. and the second surfece is formed with an interface layer thereon, whde 
adhesion bctwcenthe interface layer andamolding compound being smaller than that between 

the first surface of the heat sink and the molding compound]; 

anintsfacejayerformed^^ 
^^^^^^^^^^^^^ 

«;n V Rnd the mo lding compound; and 

an encapsulant made of the molding compound for encapsulating the chip and mimg a 
gap between the first surface of theheal sink and the chipcarrier.[while]>i^^ 
Iyer andthc side surfaces oftheheat sink [being] areexposedtooutsideofthecncap^^^^^ 

the side surfaces of the heat sink Ibeing] are in a coplano with side edges of the encapsulant. 

12. (Amended) A .semiconductor package with a heat sink, comprising: 
a chip earner. 

at least one chip mounted on the chip carrier and electrically connected to the chip 

carrier, 
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at least one buffer pad attached to the cliip and made of a material Iiaving a similar 
thermal expansion coefficient to the chip; 

a heat sink having a first surface, a second surface opposing the first surface, and a 
plurality of side surraces interconnecting the first surface and the second surface, wherein the 
first surface of the heat sink is attached to the buffer pad for interposing the buffer pad between 
the heat sink and the chip so as to space the first surface from the chip[, and tlic second surface is 
formed with an interface layer thereon, while adhesion between the interface layer and a molding 
compound being smaller tlian that between the first surface of the heat sink and the molding 
compound]; 

an interlace layer formed on the second surface of the heat sink, wherein adhesion 
between the interface layer and a molding compound is smaller than adhesion between the hoat 
sink and the molding compound; and 

an cncapsulant made of the molding compound for encapsulating the chip and the buffer 
pad, and for filling a gap between the first surface of the heat sink and the chip carrier, [while] 
wherein tlic interface layer and the side surfaces of the heat sink [being] are exposed to outside 
of the cncapsulant, and tlie side surfaces of the heat sink [being] are in a coplane with side edges 
of the cncapsulant. 
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